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Appendix A

Sample of Monte Carlo N-Particle Transport Code
Input Listings
This appendix contains examples of the Monte Carlo N-Particle Transport Code input listings for

various computational models used in this criticality safety evaluation for the OU 7-10 Glovebox
Excavator Method Project.



Case soil3b:

Transfer cart modeled with 30 g/L PuO, in fully saturated soil, full reflection around
the transfer cart with fully saturated soil.

Case s0il3b - Subsurface Disposal Area (SDA) PuO2 and H20 in soil
c

¢ Water Saturated Soil as Reflector

c

¢ 30 g/L PuO2 dispersed homogenously throughout the volume of the
¢ transfer cart.

c

¢ Pu modelled as 95% Pu239 5% Pu240

¢ H/Pu Ratio 422.32

1 1249-02 -1 +2-3 +4 -5 +6 u=1 $ PuO2, H20, Soil

2 8.1049-02 +1:-2:+3:-4:+5:-6 u=1 § Water reflector

0 -7 +8-9 +10-11 +12 fill=1 $ Boundary of Reflector
0 +7:-8:+9:-10:+11:-12 $ ziow

8.
8.

BPWN-_2O

px 53.34 $ +x Transfer Cart
px -53.34 §$ -x Transfer Cart
py 38.10 $ +y Transfer Cart
py -38.10 $ -y Transfer Cart
pz 17.78 $ +z Transfer Cart
pz 0.0 $-zTransfer Cart

px 103.34 $ +x Refl Boundary
px -103.34 $ -x Refl Boundary
py 88.10 $ +y Refl Boundary
10 py -88.10 $ -y Refl Boundary
11 pz 67.78 $ +z Refl Boundary
12 pz -50.0 $ -z Refl Boundary

CO~NOOTOAPRWN-=

mode n

imp:n1110

c

c

¢ PuO2 in Saturated Soil in SDA (40% Void Volume Filled w H20)

m1  14000.50c 1.0034-02 13027.50c 2.2387-03 26000.55c 5.1263-04
20000.50c 6.3198-04 19000.50c 6.1135-04 12000.50c 4.1109-04
11023.50c 4.2591-04 22000.50c 8.2025-05 25055.50c 1.1108-05
5011.56¢ 1.3781-05 1001.50c 2.6742-02 8016.50c 3.9468-02
94239.55¢ 6.3321-05 94240.50¢ 3.3188-06

c

¢ Saturated Soil in SDA (40% Void Volume Filled w H20)

m2  14000.50c 1.0034-02 13027.50c 2.2387-03 26000.55c 5.1263-04
20000.50c 6.3198-04 19000.50c 6.1135-04 12000.50c 4.1109-04
11023.50c 4.2591-04 22000.50c 8.2025-05 25055.50c 1.1108-05
5011.56¢ 1.3781-05 1001.50c 2.6742-02 8016.50c 3.9335-02

c

¢ Water (0.9982 g/cm3)

m3  1001.50c 2 8016.50c 1

c

kcode 4000 1.0 50 200

c

¢ Source for Array

ksrc0 0 10

c

print
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Case drum_741a15:

Single drum containing Series 741 sludge and 15 g/L of PuO, dispersed
homogeneously throughout drum volume, fully reflected by fully saturated soil.

Case drum_741a15 - Subsurface Disposal Area (SDA) PuO2 in 741 Sludge
c

¢ Soil as Reflector

c

¢ Sludge modelled with an average density of 1.0 g/cm3

¢ 15 g/L PuO2 dispersed homogenously throughout the volume of the

¢ 55 gal waste drum.

c

¢ Pu modelled as 95% Pu239 5% Pu240

¢ H/Pu Ratio 1102

1 6.3313-02 -1-2+3 u= $ PuO2 in sludge

4 8.5863-02 (+1:+2:-3) u=1 $ Carbon steel Drum
0 -4 -5 +6 fill=1 u=2 $ Carbon steel Drum

2 8.1049-02 (+4:+5:-6) u=2

0 -7 +8-9+10-11 +12 fill=2 $ Reflector

0 +7:-8:+9:-10:+11:-12 $ ziow

DDA WN-_2O

cz 28.57 $ Inside Radius of 55 gal drum

pz 42.545 $ +z Inside Height of 55 gal drum
pz -42.545 $ -z Inside Height of 55 gal dru
cz 28.727 $ Carbon Steel 55 gal drum outer radius
pz 42.695 $ +z Outer Height of 55 gal drum
pz -42.695 $ -z Outer Height of 55 gal drum
px 128.57 $ +x Refl Boundary

px -128.57 $ -x Refl Boundary

py 128.57 $ +y Refl Boundary

10 py -128.57 $ -y Refl Boundary

11 pz 142.695 $ +z Refl Boundary

12 pz -142.695 $ -z Refl Boundary

Co~NOOTORWN-=-

mode n

imp:n14r0

c

c

¢ PuO2in 741 Sludge

m1  14000.50c 2.0630-03 13027.50c 2.0560-04 26000.55c 5.1875-04
20000.50c 1.9993-03 19000.50c 9.4589-05 12000.50c 3.2968-04
11023.50c 1.8768-03 17000.50c 1.0432-04 16032.50c 6.4163-06
7014.50c 2.2069-03 1001.50c 3.4899-02 8016.50c 1.8801-02
6012.50c 1.7461-04 94239.55¢ 3.1660-05 94240.50c 1.6594-06

c

¢ Saturated Soil in SDA (40% Void Volume Filled w H20)

m2  14000.50c 1.0034-02 13027.50c 2.2387-03 26000.55c 5.1263-04
20000.50c 6.3198-04 19000.50c 6.1135-04 12000.50c 4.1109-04
11023.50c 4.2591-04 22000.50c 8.2025-05 25055.50c 1.1108-05
5011.56¢ 1.3781-05 1001.50c 2.6742-02 8016.50c 3.9366-02

c

¢ Water (0.9982 g/cm3)

m3  1001.50c 2 8016.50c 1

c

¢ Carbon Steel Drum

m4  6000.50c 1.9604-03 26000.55¢ 8.3903-02

c

kcode 4000 1.0 50 200

c

¢ Source for Array

ksrc0 0 O

c

print
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Case sphere_sludge_25cm:

Sphere of Series 741 sludge and various concentrations of PuO, dispersed
homogeneously sphere, volume of material in sphere equal to volume of fully loaded
drum, fully reflected by fully saturated soil.

Case sphere_sludge_25cm - Subsurface Disposal Area (SDA) PuO2 and H20 in soil
c

¢ Soil as Reflector

c

¢ 1,500 g Pu239 in PuO2 Form dispersed homogenously throughout the volume of sphere
¢ 25 cm radius - PuO2 and Sludge

c

¢ Volume of PuO2 is ignored in model

c

¢ Pu modelled as 95% Pu239 5% Pu240

H/Pu Ratio 636.42

9]

c

1 1 6.338601-02 -1 $ Pu02, H20, Sail

2 3 8.1049-02 +1-2 $ Saturated soil reflector
30 +2 $ ziow

1 so 25.0 $ Radius of PuO2 and Sludge

2 so 125.0 $ 100 cm saturated soil reflector

mode n

imp:n110

c

c

¢ PuO2in 741 Sludge

m1  14000.50c 2.0630-03 13027.50c 2.0560-04 26000.55c 5.1875-04
20000.50c 1.9993-03 19000.50c 9.4589-05 12000.50c 3.2968-04
11023.50c 1.8768-03 17000.50c 1.0432-04 16032.50c 6.4163-06
7014.50c 2.2069-03 1001.50c 3.4899-02 8016.50c 1.8850-02
6012.50c 1.7461-04 94239.55¢ 5.4836-05 94240.50c 2.8861-06

c

¢ 741 Sludge

m2  14000.50c 2.0630-03 13027.50c 2.0560-04 26000.55c 5.1875-04
20000.50c 1.9993-03 19000.50c 9.4589-05 12000.50c 3.2968-04
11023.50c 1.8768-03 17000.50c 1.0432-04 16032.50c 6.4163-06
7014.50c 2.2069-03 1001.50c 3.4899-02 8016.50c 1.8734-02
6012.50c 1.7461-04

c

¢ Saturated Soil in SDA (40% Void Volume Filled w H20)

m3  14000.50c 1.0034-02 13027.50c 2.2387-03 26000.55c 5.1263-04
20000.50c 6.3198-04 19000.50c 6.1135-04 12000.50c 4.1109-04
11023.50c 4.2591-04 22000.50c 8.2025-05 25055.50c 1.1108-05
5011.56¢ 1.3781-05 1001.50c 2.6742-02 8016.50c 3.9335-02

c

¢ Water (0.9982 g/cm3)

m4  1001.50c 2 8016.50c 1

c

kcode 4000 1.0 50 200

c

¢ Source for Array

ksrcO 0 O

c

print
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Case drum_743a20:

Single drum containing Series 743 sludge and 20 g/L of PuO, dispersed
homogeneously throughout drum volume, fully reflected by fully saturated soil.

Case drum_743a20 - Subsurface Disposal Area (SDA) PuO2 in 743 Sludge
c

¢ Soil as Reflector

c

¢ Sludge modelled with an average density of 1.2175 g/cm3

¢ 20 g/L PuO2 dispersed homogenously throughout the volume of the

¢ 55 gal waste drum.

c

¢ Pu modelled as 95% Pu239 5% Pu240

¢ H/Pu Ratio 1254.6

1 9.3138-02 -1-2+3 u

4 8.5863-02 (+1:+2:-3) u=1 $ Carbon steel Drum
0 -4 -5 +6 fill=1 u=2 $ Carbon steel Drum

2 8.1049-02 (+4:+5:-6) u=2
0
0

$ PuO2 in 743 sludge

c

-7 +8-9+10-11 +12 fill=2 $ Reflector
+7:-8:+9:-10:+11:-12 $ ziow

b wON_O

cz 28.57 $ Inside Radius of 55 gal drum

pz 42.545 $ +z Inside Height of 55 gal drum
pz -42.545 $ -z Inside Height of 55 gal dru
cz 28.727 $ Carbon Steel 55 gal drum outer radius
pz 42.695 $ +z Outer Height of 55 gal drum
pz -42.695 $ -z Outer Height of 55 gal drum
px 128.57 $ +x Refl Boundary

px -128.57 $ -x Refl Boundary

py 128.57 $ +y Refl Boundary

10 py -128.57 $ -y Refl Boundary

11 pz 142.695 $ +z Refl Boundary

12 pz -142.695 $ -z Refl Boundary

Co~NOOTORWN-=-

mode n

imp:n14r0

c

c

¢ PuO2in 741 Sludge

m1  14000.50c 1.9394-03 13027.50c 1.2174-04 26000.55c 2.1650-05
20000.50c 1.4150-03 19000.50c 3.8139-05 12000.50c 3.6688-04
11023.50¢ 3.8139-03 17000.50c 4.3083-03 1001.50c 3.4899-02
8016.50c 5.6725-03 6012.50c 2.6540-02
94239.55¢ 4.2214-05 94240.50c 2.2125-06

c

¢ Saturated Soil in SDA (40% Void Volume Filled w H20)

m2  14000.50c 1.0034-02 13027.50c 2.2387-03 26000.55c 5.1263-04
20000.50c 6.3198-04 19000.50c 6.1135-04 12000.50c 4.1109-04
11023.50c 4.2591-04 22000.50c 8.2025-05 25055.50c 1.1108-05
5011.56¢ 1.3781-05 1001.50c 2.6742-02 8016.50c 3.9366-02

c

¢ Water (0.9982 g/cm3)

m3  1001.50c 2 8016.50c 1

c

¢ Carbon Steel Drum

m4  6000.50c 1.9604-03 26000.55¢ 8.3903-02

c

kcode 4000 1.0 50 200

c

¢ Source for Array

ksrc0 0 O

c

print
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Case sphere_743sludge_15cm:

Sphere of Series 743 sludge and various concentrations of PuO, dispersed
homogeneously sphere, volume of material in sphere equal to volume of fully loaded
drum, fully reflected by fully saturated soil.

Case sphere_743sludge_15cm - Subsurface Disposal Area (SDA) PuO2 in 743 Sludge
c

¢ Saturated Soil as Reflector

c

¢ 1,500 g Pu239 in PuO2 Form dispersed homogenously throughout the volume of sphere
¢ 15 cm radius - PuO2 and 743 Sludge

c

¢ Volume of PuO2 is ignored in model

c

¢ Pu modelled as 95% Pu239 5% Pu240

H/Pu Ratio 208.6

9]

c

1 1 9.380663-02 -1 $ PuO2, and 743 Sludge
2 3 8.1049-02 +1-2 $ Saturated soil reflector
30 +2 $ ziow

1 so 15.0 $ Radius of PuO2 and Sludge

2 so 115.0 $ 100 cm saturated soil reflector

mode n

imp:n110

c

c

¢ PuO2in 743 Sludge

m1  14000.50c 1.9394-03 13027.50c 1.2174-04 26000.55c 2.1650-05
20000.50c 1.4150-03 19000.50c 3.8139-05 12000.50c 3.6688-04
11023.50¢ 3.8139-03 17000.50c 4.3083-03 1001.50c 3.4899-02
8016.50c 6.1181-03 6012.50c 2.6540-02
94239.55¢ 2.5387-04 94240.50c 1.3362-05

c

¢ 743 Sludge

m2  14000.50c 1.9394-03 13027.50c 1.2174-04 26000.55c 2.1650-05
20000.50c 1.4150-03 19000.50c 3.8139-05 12000.50c 3.6688-04
11023.50¢ 3.8139-03 17000.50c 4.3083-03 1001.50c 3.4899-02
8016.50c 5.5836-03 6012.50c 2.6540-02

c

¢ Saturated Soil in SDA (40% Void Volume Filled w H20)

m3  14000.50c 1.0034-02 13027.50c 2.2387-03 26000.55c 5.1263-04
20000.50c 6.3198-04 19000.50c 6.1135-04 12000.50c 4.1109-04
11023.50c 4.2591-04 22000.50c 8.2025-05 25055.50c 1.1108-05
5011.56¢ 1.3781-05 1001.50c 2.6742-02 8016.50c 3.9335-02

c

¢ Water (0.9982 g/cm3)

m4  1001.50c 2 8016.50c 1

c

kcode 4000 1.0 50 200

c

¢ Source for Array

ksrcO 0 O

c

print
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Case drum_soil3a9:

Single drum containing Series 743 sludge and 13 g/L of PuO, dispersed
homogeneously throughout drum volume, fully reflected by fully saturated soil.

Case drum_soil3a9 - Subsurface Disposal Area (SDA) PuO2 and H20 in soil
c

¢ Soil as Reflector

c

¢ 13 g/L PuO2 dispersed homogenously throughout the volume of the

¢ 55 gal waste drum.

c

¢ Pu modelled as 95% Pu239 5% Pu240

¢ H/Pu Ratio 974

1 8.1136-02 -1-2+3 u= $ PuO2, H20, Soil

4 8.5863-02 (+1:+2:-3) u=1 $ Carbon steel Drum
0 -4 -5 +6 fill=1 u=2 $ Carbon steel Drum

2 8.1049-02 (+4:+5:-6) u=2

0 -7 +8-9+10-11 +12 fill=2 $ Reflector

0 +7:-8:+9:-10:+11:-12 $ ziow

adaPWON-_2O

cz 28.57 $ Inside Radius of 55 gal drum

pz 42.545 $ +z Inside Height of 55 gal drum
pz -42.545 $ -z Inside Height of 55 gal dru
cz 28.727 $ Carbon Steel 55 gal drum outer radius
pz 42.695 $ +z Outer Height of 55 gal drum
pz -42.695 $ -z Outer Height of 55 gal drum
px 128.57 $ +x Refl Boundary

px -128.57 $ -x Refl Boundary

py 128.57 $ +y Refl Boundary

10 py -128.57 $ -y Refl Boundary

11 pz 142.695 $ +z Refl Boundary

12 pz -142.695 $ -z Refl Boundary

CoO~NOOTOA PR WN-=

mode n

imp:n14r0

c

¢ PuO2 in Saturated Soil in SDA (40% Void Volume Filled w H20)

m1  14000.50c 1.0034-02 13027.50c 2.2387-03 26000.55c 5.1263-04
20000.50c 6.3198-04 19000.50c 6.1135-04 12000.50c 4.1109-04
11023.50c 4.2591-04 22000.50c 8.2025-05 25055.50c 1.1108-05
5011.56¢ 1.3781-05 1001.50c 2.6742-02 8016.50c 3.9388-02
94239.55¢ 2.7439-05 94240.50c 1.4381-06

c

¢ Saturated Soil in SDA (40% Void Volume Filled w H20)

m2  14000.50c 1.0034-02 13027.50c 2.2387-03 26000.55c 5.1263-04
20000.50c 6.3198-04 19000.50c 6.1135-04 12000.50c 4.1109-04
11023.50c 4.2591-04 22000.50c 8.2025-05 25055.50c 1.1108-05
5011.56¢ 1.3781-05 1001.50c 2.6742-02 8016.50c 3.9366-02

c

¢ Water (0.9982 g/cm3)

m3  1001.50c 2 8016.50c 1

c

¢ Carbon Steel Drum

m4  6000.50c 1.9604-03 26000.55¢ 8.3903-02

c

kcode 4000 1.0 50 200

c

¢ Source for Array

ksrcO 0 O

c

print
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Case sphere_soil_25cm:

Sphere of soil and various concentrations of PuO, dispersed homogeneously
sphere, volume of material in sphere equal to volume of fully loaded drum, fully reflected

by fully saturated soil.

Case sphere_soil_25cm - Subsurface Disposal Area (SDA) PuO2 and H20 in soil

c
¢ Soil as Reflector

c

¢ 1500 g PuO2 dispersed homogenously throughout the volume of sphere
¢ 25 cm radius - PuO2 and Soil

¢ 40% void fraction in soil filled with H20

¢ Volume of PuO2 is ignored in model

c

¢ Pu modelled as 95% Pu239 5% Pu240

H/Pu Ratio 487.7

9]

122253-02 -1 $ PuO2, H20, Saoil
1049-02 +1-2 $ Saturated soil reflector
+2 $ ziow

8.
8.

WN =0

1
2
0

so 25.0 $ Radius of PuO2 and Soil
so 125.0 $ 100 cm saturated soil reflector

N =

mode n

imp:n110

c

c

¢ PuO2 in Saturated Soil in SDA (40% Void Volume Filled w H20)

m1  14000.50c 1.0034-02 13027.50c 2.2387-03 26000.55c 5.1263-04
20000.50c 6.3198-04 19000.50c 6.1135-04 12000.50c 4.1109-04
11023.50c 4.2591-04 22000.50c 8.2025-05 25055.50c 1.1108-05
5011.56¢ 1.3781-05 1001.50c 2.6742-02 8016.50c 3.9450-02
94239.55¢ 5.4836-05 94240.50c 2.8861-06

c

¢ Saturated Soil in SDA (40% Void Volume Filled w H20)

m2  14000.50c 1.0034-02 13027.50c 2.2387-03 26000.55c 5.1263-04
20000.50c 6.3198-04 19000.50c 6.1135-04 12000.50c 4.1109-04
11023.50c 4.2591-04 22000.50c 8.2025-05 25055.50c 1.1108-05
5011.56¢ 1.3781-05 1001.50c 2.6742-02 8016.50c 3.9335-02

c

¢ Water (0.9982 g/cm3)

m3  1001.50c 2 8016.50c 1

c

kcode 4000 1.0 50 200

c

¢ Source for Array

ksrcO 0 O

c

print
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Case soil3a_8in_15gperl_soilrefl:

Rectangular tray of plutonium oxide at 15 g/L in saturated soil fully reflected by
saturated soil to envelope transfer cart and drum sizing tray.

Case soil3a_8in_15gperl_soilrefl - Subsurface Disposal Area (SDA) PuO2 and H20 in soil
c

¢ Saturated Soil as Reflector

c

¢ 15 g/L PuO2 dispersed homogenously throughout the volume of the

¢ ftransfer cart.

c

¢ Pu modelled as 95% Pu239 5% Pu240

¢ H/Pu Ratio 844.65

1 8.1149-02 -1+2-3+4-5+6 u=1$ PuO2, H20, Soil

2 8.1049-02 +1:-2:43:-4:+5:-6 u=1 $ Saturated Soil reflector
0 -7 +8 -9 +10 -11 +12 fill=1 $ Boundary of Reflector
0 +7:-8:+9:-10:+11:-12 $ ziow

AWN=O

px 63.5 $ +x Transfer Cart
px -63.5 $ -x Transfer Cart
py 78.74 $ +y Transfer Cart
py -78.74 $ -y Transfer Cart
pz 20.32 $ +z Transfer Cart
pz 0.0 $-zTransfer Cart

px 113.5 $ +x Refl Boundary
px -113.5 $ -x Refl Boundary
py 128.74 $ +y Refl Boundary
10 py -128.74 $ -y Refl Boundary
11 pz 70.32 $ +z Refl Boundary
12 pz -50.0 $ -z Refl Boundary

OO~ WN =

mode n

impn1110

c

c

¢ PuO2 in Saturated Soil in SDA (40% Void Volume Filled w H20)

m1  14000.50c 1.0034-02 13027.50c 2.2387-03 26000.55c 5.1263-04
20000.50c 6.3198-04 19000.50c 6.1135-04 12000.50c 4.1109-04
11023.50c 4.2591-04 22000.50c 8.2025-05 25055.50c 1.1108-05
5011.56¢ 1.3781-05 1001.50c 2.6742-02 8016.50c 3.9402-02
94239.55¢ 3.1660-05 94240.50c 1.6594-06

c

¢ Saturated Soil in SDA (40% Void Volume Filled w H20)

m2  14000.50c 1.0034-02 13027.50c¢ 2.2387-03 26000.55¢ 5.1263-04
20000.50c 6.3198-04 19000.50c 6.1135-04 12000.50c 4.1109-04
11023.50c 4.2591-04 22000.50c 8.2025-05 25055.50c 1.1108-05
5011.56¢ 1.3781-05 1001.50c 2.6742-02 8016.50c 3.9335-02

c

¢ Water (0.9982 g/cm3)

m3  1001.50c 2 8016.50c 1

c

kcode 4000 1.0 50 200

c

¢ Source for Array

ksrc 0 0 10

c

print
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Case water_11g-l_tilt:

Drum-sizing tray of plutonium oxide at 11 g/L in water soil fully reflected by water at
a tilted angle to envelope worst case tilt scenario

Case water_11g-I_tilt - Subsurface Disposal Area (SDA) PuO2in H20
c

c Water as Reflector

c

¢ 11 g/L PuO2 dispersed homogenously throughout the volume of the
¢ drum sizing tray.

c
¢ Pu modelled as 95% Pu239 5% Pu240
¢ H/Pu Ratio 1589

1 1.0017-01 -8-7-3+4-5+6-20 $ PuO2, H20

3 -0.9982 -8-7-3+4-5+6+20 $ PuO2, H20

3 -0.9982 #1#2-9+10-11 +12-13 +14  $ Water reflector
0 +9:-10:+11:-12:+13:-14 $ ziow

AWN=O

px 60.6425 $ +x Transfer Cart

px -60.6425 $ -x Transfer Cart

py 76.2 $+y Transfer Cart

py -76.2 $-y Transfer Cart

pz 43.18 $ +z Transfer Cart

pz 0.0 $-zTransfer Cart

p -33.02-76.20 0 -33.0276.20 0 -60.6425 -76.20 45.72 $ -x Slanted Surface
p 33.02-76.200 33.0276.200 60.6425-76.2045.72 $ +x Slanted Surface
px 91.1225 $ +x Refl Boundary

10 px -91.1225 $ -x Refl Boundary

11 py 106.68 $ +y Refl Boundary

12 py -106.68 $ -y Refl Boundary

13 pz 73.66 $ +z Refl Boundary

14 pz -30.48 $ -z Refl Boundary

20 p 33.02-76.2020.32 -33.02-76.20 20.32 60.6425 76.20 4572 $ z Slanted Surface

OO~ WN =

mode n

impn1110

c

c

¢ PuO2in H20

m1 1001.50c 6.6734-02 8016.50c 3.3416-02
94239.55¢ 2.3218-05 94240.50c 1.2169-06

c

¢ Saturated Soil in SDA (40% Void Volume Filled w H20)

m2  14000.50c 1.0034-02 13027.50c¢ 2.2387-03 26000.55¢ 5.1263-04
20000.50c 6.3198-04 19000.50c 6.1135-04 12000.50c 4.1109-04
11023.50c 4.2591-04 22000.50c 8.2025-05 25055.50c 1.1108-05
5011.56¢ 1.3781-05 1001.50c 2.6742-02 8016.50c 3.9335-02

c

¢ Water (0.9982 g/cm3)

m3  1001.50c 2 8016.50c 1

c

kcode 4000 1.0 50 200

c

¢ Source for Array

ksrc 0 0 10

c

print



Validation Case - Bare_ps1258:

Bare sphere of plutonium nitrate

Case Bare-ps1258 - PuUNO3 Bare Sphere PU-SOL_THERM-021
c

¢ 39.0 g Pu/l, 1.081 g/cc, 0.4N 65.26g NO3 4.57% Pu-240

c

1.0078556-01 -1 u=1 §$ Pu Nitrate
8.62396-02 +1 -2 u=1$ 304 SS Shell
#1#2 -7 +10 u=1
8.62396-02 #1#2 +7 -6 +10 u=1
#1#2 -9 -10 u=1
8.62396-02 #1#2 +9 -8 -10 u=1
+2 #3 #4 #5 #6 u=1
-5 fill=1
+5 $ ZIow

CoO~NOIOAPDRWN-_O0
OCOONONON -

1 so 19.3304 $ Sphere Inner Radius

2 so 19.4523 $ Sphere Outer Radius

3 px 19.3304 $ Liquid Level

4 px 0.0 $ Mid point

5 so 49.4523 §$ Outer surface

6 c¢fz 0.0 3.811 2.8575 $ Top Support Tube OD
7 c/z 0.0 3.811 2.6924 $ Top Support Tube ID
8 cz 2.86 $ Bottom Tube OD

9 cz 2555 $Bottom Tube ID

10 pz 0.0 $ Mid point

mode n

imp:n17r0

c

c

¢ PuO2in H20

m1 1001.50c 6.5515-02 8016.50c 3.4538-02
94239.55¢ 9.3366-05 94240.50c 4.5680-06
94238.50c 5.9197-09 94241.50c 2.7573-07
94242.50c 8.7324-09 7014.50c 6.3382-04

c

c 304L SS

m2  24000.50c 1.7428-02 28000.50c 7.7203-03 26000.55¢c 5.9355-02
25055.50c 7.7203-03

c

¢ Water (0.9982 g/cm3)

m3  1001.50c 2 8016.50c 1

c

mt1 Iwtr.01t $ S(Alpha, Beta)

c

kcode 4000 1.0 50 200

c

¢ Source for Array

ksrc0 0 O

c

print
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Validation Case - Refl_ps2325:

Reflected sphere of Plutonium Nitrate

Case Refl-ps2325 - PUNO3 Refl Sphere PU-SOL_THERM-021
c

¢ 25.2 g Pul/l, 1.060 g/cc, 0.4N 65.26g NO3 4.57% Pu-240

c

1 1.0044471-01 -1-3 u=1 $ Pu Nitrate

0 -1+3 u=1 $Void above solution
2 8.62396-02 +1 -2 u=1$ 304 SS Shell

0 #1#2 #3 -7 +10 u=1

2 8.62396-02 #1 #2 #3 +7 -6 +10 u=1

0 #1#2 #3 -9 -10 u=1

2 8.62396-02 #1 #2 #3 +9 -8 -10 u=1

3 -0.9982 +2 #4 #5 #6 #7 u=1

0 -5 fill=1

0 +5 $ ZIOW

2 QQCO~NOOTOAPRWN-_O

1 so 19.3304 $ Sphere Inner Radius

2 so 19.4523 $ Sphere Outer Radius

3 pz 18.7540 $ Liquid Level

4 px 0.0 $ Mid point

5 so 49.4523 §$ Outer surface

6 c¢fz 0.0 3.811 2.8575 $ Top Support Tube OD
7 c/z 0.0 3.811 2.6924 $ Top Support Tube ID
8 cz 2.86 $ Bottom Tube OD

9 cz 2555 $Bottom Tube ID

10 pz 0.0 $ Mid point

mode n

imp:n 180

c

c

¢ PuO2in H20

m1 1001.50c 6.5486-02 8016.50c 3.4317-02
94239.55¢ 6.0329-05 94240.50c 2.9516-06
94238.50c 3.8250-09 94241.50c 1.7816-07
94242.50c 5.6425-09 7014.50c 5.7905-04

c

c 304L SS

m2  24000.50c 1.7428-02 28000.50c 7.7203-03 26000.55¢c 5.9355-02
25055.50c 7.7203-03

c

¢ Water (0.9982 g/cm3)

m3  1001.50c 2 8016.50c 1

c

mt1 Iwtr.01t $ S(Alpha, Beta)

c

kcode 4000 1.0 50 200

c

¢ Source for Array

ksrc0 0 O

c

print
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Appendix B

Excel Spreadsheets—Calculated Inputs
for Computational Model

The spreadsheets in this appendix contain the mathematical calculations to produce the input
parameters that were used in the computational models for the OU 7-10 Glovebox Excavator Method
Project criticality safety evaluation.
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Appendix C

Subsurface Disposal Area Soil Information

The tables in this appendix show the soil composition and input parameters used in the
computational models for the OU 7-10 Glovebox Excavator Method Project criticality safety evaluation.

Table C-1. Analysis of soil sample from the spreading areas® at the Idaho National Engineering and
Environmental Laboratory.

Composition

Oxide (wt%)

Si0, 62.60

AlLO; 11.85

Fe 03 4.25

CaO 3.68

K,O 2.99

MgO 1.72

Na,O 1.37

TiO, 0.68

MnO, 0.10

BaO 0.09

710, 0.05

B,0; 0.05

NiO 0.04

S1O 0.02

Cr20; 0.02

Total oxide 89.51
Moisture 7.5

a. Data taken from Callow et al. (1991).
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Table C-2. Analysis of normalized soil sample from the spreading areas at the Idaho National Engineering
and Environmental Laboratory.

Composition
Oxide (wt%)
Si0, 69.936
AlLO; 13.239
Fe 03 4.748
CaO 4111
K0 3.340
MgO 1.922
Na,O 1.531
TiO, 0.760
MnQO, 0.112
BaO 0.101
71O, 0.056
B,0; 0.056
NiO 0.044
SO0 0.022
Cr,04 0.022
Total oxide 100.0




Table C-3. Compositions of soil from the Subsurface Disposal Area at the Idaho National Engineering
and Environmental Laboratory.

Description Element Atoms/barn-cm
Wet soil Si 1.0034E-02
Al 2.2387E-03
Fe 5.1263E-04
Ca 6.3198E-04
K 6.1135E-04
Mg 4.1109E-04
Na 4.2591E-04
Ti 8.2025E-05
Mn 1.1108E-05
B-11 1.3781E-05
H 2.6742E-02
O 3.9335E-02
Dry soil Si 1.0034E-02
Al 2.2387E-03
Fe 5.1263E-04
Ca 6.3198E-04
K 6.1135E-04
Mg 4.1109E-04
Na 4.2591E-04
Ti 8.2025E-05
Mn 1.1108E-05
B-11 1.3781E-05
0 2.5964E-02

Table C-4. Number densities used for cellulose (CoH1gOs paens = 1.45 g/em’) material in the MCNP
(RSIC 1997) code models.

Number Density

Element Nuclide Identification (atoms/bn-cm)
Carbon 6012.50c 3.2310-02
Hydrogen 1001.50c 5.3851-02
Oxygen 8016.50¢ 2.6925-02




Table C-5. Average composition of Series 741 and 742 sludge matrices.

Series 741 Composition  Series 742 Composition

Constituent (wt%) (wt%)
Al 0.9 1.0
Ca 13.0 12.2
Fe 4.7 4.9
K 0.6 -
Mg 1.3 1.8
Na 7.0 10.0
Si 94 -
NO; 7.4 8.1
CO; 1.7 0.6
Cl 0.6 1.5
SO, 0.1 0.14
H,O 51.0 60.0
Total composition 97.7 100.0




Table C-6. Composition of Micro-Cel E used in Series 743 sludge matrices.

Cellie Corporation
PO, Box 818

Lompee, Calfomia 93438-0818
Telaphone: (BOS) 795710

Technical Data

MICRO-CEL® &

TYPICAL PHYSICAL PROPERTIES

Color Grey o butf
Appearance Fine Powdsr
Description SBynthetic Calcium Silicale
Crystaliine Gilica as Quarz % 0.1
Soreen Analysis

+325 Mesh, % &0
Wauaf Absorption, % by welght 8800

O Absomtion 420.0
Epecific Gravity 2.8
Loose Weight, 1. #3 54
oM 10% Siurry 8.4
Molsture, % el as shipped 55
Refractive Index 1.55
BET Surlace Area, mily 120.0
Brighiness Photovolt, Blue Light &0.0
450, Cilas Granulometer, Microns 18.0
TYPICAL CHEMICAL ANALYSIS, WEIGHT %
502 ) 47.8
Algly 2.5
Faply 0.7
Cal 320
Mgl 08
Nagl » Kal 1.2
Totat LOI 18.0

%mswwmumnw%mm mnmmmwmmwmwmnm
ity sreniied shel onethads et i W B S eentioniog Wheiinns, THY 30w upsted 5 & Nhrcel
HEBAER W1 A0 FEHEL W DANE WAL S,

TonPoial dank e eheen Mk RSN SRIE B0 Solile, TwaeRr, Y QU i gven e Sntected. Por
Iipsitinrt Maadtiy & by Sfumain, oM and 76t te MBOS, xwwmmmw
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